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Method for Creating Incentives for a CAD Tool Vendor 



FIELD OF INVENTION 

The invention pertains to the field of creating incentives for the completion of the 
design of an integrated electronic circuit. 

BACKGROUND 

The design of integrated electronic circuits (chips) is a complex process. Modern 
chip design methodologies use sophisticated computer aided design (CAD) programs to 
shorten design cycle times and improve the quality of the result. Each generation of CAD 
tools has become more complex, increasing the level of tool knowledge required by the 
chip designer to achieve a suitable result. Also, CAD tools must be upgraded while in 
service to accommodate new requirements imposed by the changing semiconductor 
technology, design methodology, and expectations for designer productivity. 

Typically, CAD tools are developed by companies and sold or rented to designers 

or design teams. Various pricing schemes have been used including: per-seat, per-CPU- 

MIPS, per-user, and others. Typically, all of these pricing schemes restrict the number of 

copies and usage of the software and are accompanied by a maintenance charge that is 

accrued on a per time-unit basis, i.e., quarterly or yearly. These schemes are 

advantageous to CAD companies because revenue levels are established when the tool is 

sold and are typically sustained through the life of the design project or design program. 
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The CAD company is motivated to provide good pre-sales support to get the order. 
However, from the designer's point of view, these pricing schemes and the associated 
business models fail to create a situation where the CAD company is motivated to make 
the designer successful. 

A business model is needed that creates an incentive for the CAD company to 
have a designer succeed with his design program. 

SUMMARY OF THE INVENTION 

In one embodiment of the invention, a software vendor receives two payments, one for 
access to the technology, providing unlimited usage and copies of the software, and a 
second payment when the technology produces a useful result, creating the desired 
incentive. The invention creates a new business model which exploits the negligible 
replication cost of software and connects payment to the success of the customer. In this 
situation, a software vendor finds it advantageous to create tools that are easy to learn, 
easy to use, and with all the necessary functionality. The software vendor is more likely 

to quickly resolve any problem encountered by a customer in order to hasten the 
completion of the customer's program and hence receive the payment. By sharing the 
financial risk, the software vendor becomes a trusted partner in the customer's program 
and increases customer productivity. The software vendor becomes a key part of the 
supply chain and shares in the rewards of opening the customer's productivity bottleneck. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A method for creating incentives for a software vendor is disclosed. In the 
following descriptions, numerous specific details are set forth, such as the specific 
rendering of the implementation, in order to provide a thorough understanding of the 
5 present invention. It will be apparent, however, to one skilled in the art that the present 
invention may be practiced without these specific details. In other instances, well-known 
techniques have not been shown in detail, in order to avoid unnecessarily obscuring the 
present invention. 

The application of the invention to CAD tools for the design of integrated circuits 
10 will be used as an example. The Global Access Model (GAM) is a pricing mechanism 
that meets the needs of the designer and the CAD tool vendor. Payment is broken into 
two parts. The first payment is used to gain access to the technology embodied in the 
CAD tools. The second payment is due upon completion of the design program. 

For each generation of semiconductor technology, a first payment is required 
1 5 which provides the designer with complete access to the CAD tools for that technology. 
The CAD tools may be used worldwide and the usage and number of copies is unlimited. 
Unlike typical licensing business models, there is no artificial limitation to the 
availability of the software, so the designer productivity is maximized. The first payment 
serves at least three purposes for the CAD tool vendor. First, the first payment allows the 
20 CAD tool vendor to recover some of the costs of developing the software for a particular 
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semiconductor technology. Second, the first payment covers the initial costs of servicing 
an additional customer, including: training, setup, administration, and others. Third, the 
first payment serves to screen out potential customers that have limited resources or 
commitment to learning the CAD company's tools and thus are unlikely to complete an 
5 entire project. 

The second payment creates a significant incentive for the CAD company to help 
the designer complete his project as rapidly and inexpensively as possible. Sharing the 
risks and rewards of each design project helps to make the CAD company a trusted 
partner and its engineers become part of the design team. Trust facilitates the sharing of 

10 information and the cooperation needed to efficiently solve problems. Problems with the 
CAD tools that slow down a designer can typically be divided into two categories: 
internal and external. Internal problems are associated with an individual CAD tool 
performing either incorrectly or in an unexpected fashion. The time to isolate the problem 
and correct it can be substantially reduced by a cooperative effort between the designer 

15 and the CAD company's engineers. External problems are associated with integrating one 
CAD tool with another. Most designers use a complex and inefficient set of scripts and 
translator programs to integrate CAD tools from multiple companies to create a design 
flow. Current payment schemes do not create an incentive for the CAD company to 
assist with this integration. However, under GAM there is an incentive for the CAD 

20 company to modify its tool to enable simple and efficient integration. Under GAM, the 

CAD company is rewarded for cooperating with the designer and improving its product 
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by receiving the second payment sooner. Early completion of the design program and 
increased designer productivity also increases the likelihood of additional projects which 
result in additional second payments. 

Defining criteria for establishing when the first payment is due is relatively 
5 simple. The first payment may be due upon receipt of the tools or after an evaluation 
period. Enforcement of the payment is simple since the CAD company need only arrange 
to deny continued usage of the tools by the designer. Any of the well-known techniques 
for regulating the usage of software may be used by the CAD company including: 
licensing, passwords, time limits, usage counts, and others. 

10 Criteria establishing when the second payment is due depend on the nature of the 

design project itself. Some design projects are intended to be complete upon production 
of actual chips, whereas, other design projects may be deemed complete before this stage. 
Design projects intended to produce chips have several points at which they could be 
considered complete, triggering the liability of the second payment. Some of these points 

15 include: request for manufacturing of prototypes, receipt of manufactured prototypes, 
request for manufacturing of production units, receipt of production units, and others. 
Additional criteria may be established including requirements that prototype units operate 
to meet a predefined quality level, production chips have sufficient yield to 
specifications, and/or others. 
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Often, prototype chips are found to have design defects or need additional 
features. The designer must alter the design and repeat the step of manufacturing 
prototypes. This situation needs to be considered with respect to the triggering of liability 
for the second payment. Possible solutions include: no additional liability, partial 
5 additional liability or full additional liability. The selection among these choices could be 
governed by whether the product of the original design is used or by the extent to which 
changes are made to the original design. Possible criteria to judge the extent of design 
changes include: number of mask layers modified, number of files modified, running of 
certain portions of the CAD tools, and others. 

10 Design projects that complete before making production chips create data that can 

be incorporated into other designs. These data have many different forms depending on 
intended usage and the degree to which the design has been completed. Some of the 
forms include: hardware description language (HDL), register transfer level description 
(RTL), macros, hard macros, soft macros, cores, hard cores, soft cores, net-list, 

15 synthesizable net-list, layout, process-independent layout, process-dependent layout, and 
others. Associated with each of these possible forms are additional data that can be used 
to verify the integrity of the data. The generation of data in any of the possible forms that 
satisfies the verification process can be used to trigger the liability of the second 
payment. Correction of design defects or adding features may be considered to incur no, 

20 partial or complete additional liability. Possible criteria to judge the extent of design 

change include: running of certain CAD tools, number of files modified, and others. 
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As described above, a number of well-known techniques exist to enforce the first 
payment by denying use of the CAD tools to the designer. A number of possible 
techniques are available to enforce the second payment, some automatic, others manual. 
Some automatic techniques would function by denying the designer the ability to 

5 complete his project. Possible automatic techniques include: inability to generate certain 
output files, inability to run certain CAD tools, and others. Other automatic techniques 
would use an automated payment scheme that would make payment to the software 
vendor as part of a transaction that produces a result. Possible manual techniques 
include: contract agreements, site audits, rebates, and others. The choice of technique 

10 may be based on the size of the payment, with automatic techniques providing for 

efficient collection of a large number of small payments while manual techniques may 
suffice for a small number of large payments. 

A rebate is a payment made to the designer (or design team) by an entity upon 
receipt of design data from the designer, which in turn collects payment from the CAD 
1 5 company. Typically, the funds for the rebate were included in the first payment. This 
allows the CAD company to monitor usage by the designer. 

A site audit is a process whereby the CAD company or its agent audits the work 
product of the designer, looking for usage of the CAD tools. This could be aided by 
having the CAD tools insert data into the output file that identifies this file as having been 
20 produced by CAD tools from this particular CAD company; this is known as a 

g MDS-P009 



watermark. The watermark may consist of non-functional data (also known as comments) 
added to the output file that is ignored by programs processing this file as input. The 
watermark may consist of a unique pattern within the actual data itself. Possible unique 
patterns include naming conventions (i.e., distinctive names generated by the tool), 
5 spacing conventions (i.e., a distinctive method of inserting white space), ordering 
conventions (i.e., a distinctive order of the information in the output file), adding non- 
functional elements, and others. Alternatively, the CAD tools could produce a log file of 
results produced for review in the site audit. 

The invention can also be applied to other computer-based tools that produce an 
1 0 output or result that can be defined. The invention can be applied in a wide range of 

fields, including the design of mechanical devices, biological molecules, drugs, electronic 
and electromechanical systems, and publications. For example, a document creation 
system could trigger the second payment when a document is sent to the printer. The 
invention can also be applied to analysis tools, including signal processing, statistical 
15 analysis, financial analysis, data mining, and Internet search engines. In this case, the 
second payment could be triggered when the user creates a report or makes a decision, 
such as the purchase or sale of a stock or bond. 

The size and relative size of the first and second payments can vary depending on 
the nature of the market, the market conditions and the needs of the software vendor to 
20 advantageously apply this invention. At the early stages of a market, the first payment 
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might be large, to fund the development of the technology and a relatively small 
proportion of the revenue may come from the second payment(s). As the market 
matures, a software vendor that is attempting to enter the market may use a low, or even 
zero, first payment to achieve market penetration and rely more heavily or entirely on the 
5 second payment to achieve profitability. The size of the second payment can be set 
according to the value of the result to the particular customer program. 

In the foregoing specification, the invention has been described with reference to 
a specific exemplary embodiment and alternative embodiments thereof. However, it will 
be evident that various modifications and changes may be made thereto without departing 
10 from the broader spirit and scope of the invention as set forth in the appended claims. The 
specification and drawings are, accordingly, to be regarded in an illustrative rather than a 
restrictive sense. 



10 



MDS-P009 



